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ACRYLONITRILE BUTADIENE 
STYRENE (ABS)
• COMMERCIALLY AVAILABLE ENGINEERING THERMOPLASTIC
• HIGH MODULUS
• HIGH STRENGTH
• TOUGHNESS
• DUCTILITY
3
(Lego, 2018)
4
(Measuring the Chemical Footprint of Plastics, 2018)
POLY-L-LACTIC ACID
• COMMERCIALLY AVAILABLE POLY-ESTER
• HIGH MODULUS
• HIGH STRENGTH
• BIO-DEGRADABLE
• VIRTUALLY NO TOUGHNESS
5
(Green Energy, 2018)
PROJECT GOAL
• DETERMINE IF PLLA CAN BE TOUGHENED USING 
SELF-ASSEMBLY INSIDE A+B+AB BLENDS
6
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MICELLES
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POLYMER BLENDS
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MECHANICAL PROPERTIES
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MECHANICAL PROPERTIES
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Sample 
Name
Percent 
Rubber 
Content
Max 
Stress 
(MPa)
Max 
Strain 
(mm/mm
)
Modulus 
of 
Toughne
ss (MPa)
Young'
s 
Modulu
s (MPa) 
Fracture 
Toughness 
(J/m)
PLLA 
Commercial 0.0 % 46.07 3.11% 0.38
1,573.0
7 22.87 
Blend-5-95 4.0 % 40.66 3.62% 0.67 
1,477.4
5 34.14 
Blend-9-91 7.2 % 43.59 2.57% 0.45 
1,857.8
9 36.40
Blend-13-87 10.4 % 33.60 4.09% 0.62 1178.60 51.07 
Blend-20-80 16.0 % 31.38 3.45% 0.51 1124.56 53.70 
Ternary-6.5-6.
5-87 11.7 % 33.41 5.10% 1.08
1,165.6
2 34.19
MECHANICAL PROPERTIES
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Toughened PLLACommercial PLLA
Sharp Edges
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SUMMARY
• DEMONSTRATED WE CAN IMPROVE THE OVERALL 
TOUGHNESS OF PLLA
• LOOK AT USING HIGHER MW PLLA TO SYNTHESIZE 
DIBLOCK-COPOLYMER
• LOOK AT SYNTHESIZING A TRIBLOCK-COPOLYMER
21
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